gfKSp-TUTIOM ■ • 

f^%FONS AGENCY 
iftpUB DATE " 
?^CONTRACT 
T .NOTE 

AVAILABLE FROM 



•FUt TYPE 

EDRS PRICE 
DESCRIPTORS 



DOCUHPNT RESimE 



SP 023 407 



ing. 

^ Education (ED) , Washington^ dC« 



IDENTIFIERS 



Buehmann^ Margrat - ;* 

*Tha _ Pr iori ty of Knowladge' and Undarstanding in 
Tg,achi^g._ Oecasional Paper Hp. 61, * 
Michigan Stats Univ. East Lansing. \ Inst, for 
Research on Taa^ 
National Inst. 
Mar; 83 

400-81-0014 / : : . _ 

Institute for. Research on Teaching^ College ^of 
Education^ Michigan State University ^ 252 Erickson 
Hall> East . Lansing^ MI 48824 ($3 .50 ) . ; _ - '. ^r- 
Viewpoin.ts' (120) Ii^tormation Analyses^ (0.70) ' , 

lff01/PC02 Plu^ Postage. ' . . * 

Sducationml . Phi^losophy^ Education Courses;' Higher ^ 
Education; ^Intellectual 'Disciplines;. ^Knowledge 
Level r Majors (Students) ;.- *Preservice Teachfr 
Idilcation; 'prl|gram Content;' Student Teacher 
Relationship; Teacher At titude^^; ^Teacher Education 
Cur^r iculum; 'Teacher^ Education Programs; Teacher ' 
Effectiveness; ^Teaching (Occupation) ^ • 

^Subject Content Knowledge \ ^ 



ABSTRACT - - . . 

This pap^r^ oir the central and distinctive 
con^^^ of knowledge to teaching ; combines philosophical . ^ . 

I^analysis with a discussion of ^work . in research, on teaching/., student 
feijconceptions ^ and curriculiun^ The hierarchical argument con ta^ns^ two. , 
fr^^fntain" points i {1 ) that content knowledge is a logical precondition for 
l^^the reactivities of ^jteachiivg; and (2) 'that the f irm grasp :.q£ subject 
Si^«jiiatter=^has^'^tb J be,; relaxed to allow for It^ pedagogical^ fluid centiol> 
^that : is r ^ the^^eKtent to i wh^h teachers^^:h with' ease arid 

l5|f lieKibility andvkeep: the door open to different, points of : view. Lacks 
^in ^the'^'depth and^ assurance of -teachers * knowledge*^ of - content can act 
llfias "conceptual and: behayioral traps that lead> teachers and students . ^ 
^a^ay of rom: eiducat ion to forms of achievement /misconceptions, 

^mridKprocedural concerns ; However ^^^^^^ of 
"%pub3ectA^matter"vis not^^ Given the peda^gical 

rej^uirement fof f lexi 
™^.||j^i;i^0^ history of :^scjence iS]. a^ 

^tftiira^^^^^^ Knowledge of this/ kind deepens understanding of subject 

|imattar>?^ encourages' th of teacher; conceptions, apd - ^^ields ^ 

Ipadagogical knowledge in the ff orm of mult iple and fluid con^ceptions . " 
^Poliey#impiicationsv of ^^^^^ t teacherr 
Ipedu^ation V /Select ion into the .tpro^ession , and conventional modes of 
{classroom induction are discussed* .(Author/JHK) . ^ . 



hj*' Reproductions supplied by EDRS are the best that can be made * 

^ from t^e^ original document* ^ - , *^ 

* * * * * * * * * * * ******* *,* ***** * * *********************** **f^ * *X 



0*, 



EKLC 



Occasional Paper Hb. 61 



THE, PRIORITY OF XNOWLinpl 

:md* understanding ih.teaghing^ 



■<1 



Mar gr e t Buchmann .. 



PubJLished By ' 

^ ' . - ' ■ -/^ = ^ ' ■ v'^ 

The Institute for Research on Teaching 

^ 252 Eriakson^Hall I ^ 
- , Michigan siate University . 
East Lansing>y«ichigan; 48S24^l63A 



^PERMipSION TO RiPRODUOlTHfsl 
MATERIAL HAS BEEN GRANTED BVl 



TO THE iDUOATiONAL RESdUROESP 
JNFORMATJDN CENTER ^EfllO)." - 



March 1983 



. SfPARTNlENT DF ESUCATiaN ' ^ 

NA7I0NAL INSTITUTE OF EDUCATION ^ 

EDUCATIONAL RESOURCES INFORMATION ' , 
CENTER (iRICJ ^ < r 

P Ttis^dGcumem has b«n rsproducod «* - 
r^^ivcd frgm' the pq^rson ^or 'srQdnriaiion 
imglnating It, . . =■ . - 

vf^viQt ehangef hava b«#n made to Imprsva : 
repf^ugtton quafttyr . ' ' '-i. 

« Pstnts af vievw of opinion^ stated in fh^ docu- '.^ 
^ent do not neeessniy fepresent offteia! NIE;-^ 
gssifion or ^licy. * 




This work: is sponsored the Insti tute\,f or Research on Teaching^ Callage^ 

0f Educationj^ Michigan State University. ; The Ins titufe#/f5r ; Research on^ . ,k 
Reaching !i.s funded primarily by -the Frogr^- for Jaachingyand Instruction of ^T'- - 

the National Jitstitute of Education, . United atates^Departiaeiit. of Education. 
.The opihlons expressed in^^this publlcatiohi do not necessarily reflect the _ / 

position, poMcy^wo^^^ e^ - ~ 

(Contract, No, 400-81-0014) " " ^ ^\ ' . / > 

V.::•^/;::VcVilf-^ V . :■ ^ ' - ■ 2"-- -'^ ' ^ " " • 




EKLC 



^ V ihstitute f or tt^^arch w Teachii^ : * 

The Ii^tutf^or R^etf^ on Teadiing was founded at Michigan State 
University in 197j6 by the National Inifltute of .Education.- Following^ 
nationwide competitlbn In i98lV the Nm awarded a second 
extending wdrlithrougti ifStf^. Funaing.is also received froni^p^^^^ 
loundatloris for individual reieVch pfoJ^^ ^^^^^^ . '^^^^ 

' The IRT cohducti nwjor research ^ro 
teachihgV including studies* f clMsroorTt mana 

iiatloni the diaffliosii and' i emediatlon of reading difficulties, and teaqher 
education. IRT researchers arff alsa examining the teaching of specif ic school 
subjects such as reading, writing, general mathemW^ 

seeking to understand how factors outside the classroorh affect teacher; decision 



making. ' ■ ■ .': • i : - ■ -^'i, ■ ^' ''^^ 

Researchers from such diverse disciplines as educational psychology, 
anthropology, sociology,- arid philosophy cooperate In conducting T^RT research. 
They join forces vi^ith public school .teachers,>hp work 0 
collaborators In research^ helping to design and plan studifes, cqllect^data, 
analyze and Interpret results, and disseminate findings, : , ■ 

The IRT* piibUshei research r#orts,ftoc«^^ 
ceedings, a newsletter for practitioners^; and . list? and - catalogs flf IRT publica- 
■tlons. Fo^ mdre^rifbrmation, to receiye a Us 

the IRT malllnW list to receive ^he{ newsletter, please write to the IRT Editor, 
^tltute for Be^^rch^ on Teaching, 25f Erlckson HoU, Mtchlgarf tt^e Univer- 
'slty^;East LArisirig^'SAi^higan^^ K v \ ; 



Cb-blrectprsi aere Ei Bfophy and Andrew C,^^^ V • ;. V- 
Associate pirectoris' 3udit|fE. Lanier and Richard S. Prawat " y » 

imo^M0 ^kt^^^^^ ^ , : ' . ■"^■■;' '■'';•' ■ - - . ■ ' ■ 

Editbri Oanet Eaton . 
Assistant Editori Patricia Nlschan 




■» ' ■ v^;^ . ..V .-■*!';•' - - = ■ ^ . ^ ' 



ERIC 



Abafcraet 



. ^ 'Ehii paper Mentha eentral and distinctive eontributi^ 
tMching dombinas philOBOphieal analysis with ^ discussion of work In search 
Oil teaehii^f studant GonciptionSf and. eurrieu "flia hiirarehieal argumant 

conCalns two main pointi r v(l) thai ^pntant knowla : 
praconditioA for the aetivi-ties o^- taaehingr an^ that tl^e firm grasp of 

r - . - ! ^' = » - . - j"^ ' i ' * - n ■ . . 1^ 

■ . ■ ' • ' ^ ^ * ' ^ ' ■ ■ ' ' . ■ ' ' ' ^' .' ' ^' ■ ■ ■ ■ .■ « 

subject matter has to he relaxed -to allow for its : pedagogicati fluid qontrolf 
that isr the ektant to whieh teachers hold knowledge with aasa ^^nd flexibilityv 
and k^ap the d@br open to different poiiats of view* Laeks in the depth and 

:assuranae ^^f taaoliers^V knowledge o^f : - 

behaviotal traps/.that lead teaahars and- studanfts away . from adue^t ion to , 
otitward fbris of achievement , misconaept ions , and^proeadural;c6niferns * ^ But 

/ faetdil and ebniaptual control of "sub ject matter is ^ot : enough for teachers 
Gi^fen^ th^^Wagogioal requir^A^^^for fMl€i%la subject sat^terf - ; ; : 

knowl4>dga of vepistamology and history' of science /if a specif ie p^eparatipn for 
teaching t Knowledge of this Vkind deepens: undar^andtng of subject ^tter, ^ 
antouragas the i^obility of teacher cohceptions, and yields pedagogical . \ 
kjiowledge in tha form of multiple and fluid ^concept ions. Policy implications , 
of this argumai^t for tha cuMioulum of^ taaeher aducatic^i , selection into -the 
profassi^n, and dpnventional modes of class rpom/i|idu^iM are^discussad.-^^-^^^ 



■- ' -• 



THE PRIORITY OF "KNOWLEDGE AND UNDERSTANDING IN .TEAGHTNelT^ 
V[hQ Qaras for Contant ? ^ \ " ^ 



' Lat ma bfgin by calling a sCoty . - At the ,baginning of ona ©f ^ 
T oftaft discuss *^ith tha "elais™^tuifa fi^*iehaM-^f-8ahwsb ( 1978)* eo^onplaGais/ 
b^BfucBttotis AfEar arguing for Eha GgBrdinacion :of ^taicl^r > laarnarf^* 
contantf and. milieu Cor anifironmanC') in aducational theory f prae 4 icai; and 
^qliey, I giv^^tudents^tha ta^_k of . rank^-ordaring thesa^ coDBDonplaof s*. Whioh 
onaf if -rank ^or daring wera aansibla «at allf would y^ou put first 1 For what 
raas'ohs? Basad on -which assumptions? Hiis axarcisa laadi . f:o group. Afork in. 
whi'^h tlToughtsV argumants, and avidanae^ about fcha important© of tha four 
dotmonplaeas ara discussad ^and prasantad. to tha class* " \ - ' 

Whan. I first veaturad into tsacher. eduaationf I aasumad that four ^ groups 
would sort thamsalv^s out by studant iloy a 1 ty to aaeh' of tha cow<bnplacaSf_ and 

that^aach ooMonplaaa* wkuld get a fair share of tha. vot as* How. 1 'know, batter... 

. * ' _ - * '\ " . ^ ^ " . ^ ' ' 

In - a class of about 30 s tudantSf eontfent somatimas mustars no part ii an at al^lf 



^Sections, of tfiis work appaared in an earlier article, -entitled 
Fl igh t ^ i^ay : from Cont e ntf i/l - -Taach^r (Mueat ion and^ Taaching ; in the Journal of 
burr ibu lum ^ S t ud ia a r 1^2 1 Jl^; dl^S * v J^e author fishes ^ to: thank^ Charles 



^deraea=j^^era^Brophyi ^Sftaron^ jt John Schw ilia, 

and Ian;. for thair criticisM and comants* - Sha has drawn much profit^ 
frgmJifRobert^lodan .'s auggastions > ' espaciall^^ ^in writing - the last par6 bf the 
papar-- ' Hary l&>wry ably assisted in manu4cript preparation* , 

^.:^^iii^^T!hT3 wcr^ s^p^c&dBs and replaces Occasional Paber. No* 38 of IRT 
publicat/ions. ; . ,^ . . ' : . i - = / 

3j^^£5^^^. Buchmitin is coordinator of the * Concaptual Analytic Project and 
an^asaistant professor of teacher : education* 



: ■ milieu g«t^ vet**^, t^^^er three ^'to siH. The other vetea go to^the fbsjrth 
edimonpla^ r ^ludent. Groups of about equAl -sise have tlien to. be 

_. ^ . ^ ^ ». . . 1 . .-. . . .". •. *. _ .. • . .;. 

formed "vuii'^- 04 ■ ^ad ^-4^erci0n* . . . = . , 

'■ ■''^■■-^:;^---'Af^m fhe *jTs>k^^ p^€0<mtatipnSj the class takes a sedond, poll i ^ih^ere^ is 
alwayJ jso®^ ^hiffeing votes away from student Co teacher and TO!\ieu, but ^ 
very f^ or tic? wta? ^all,. again, to content. And ^thera are other eyamplas-of 
i/contetitf ^rtfwii^^l asd^l^e^ lit^^la or no importance, * . " 

■.hmM^^'.y ^sfe sponsor'ad .b^v the National Soeirty For tbe\St|^y of ; v. 
E due a ti^R ®^,|4: tie d , Ifflproving Educational standards and Praduefcivitys, ^fa^- 
: Eesaarch Basis_ for°^Policy .(Walberg, -1982),' ,«overs".in lies ?hr^ parts' people, -^J 
yprocesf esi -and conteKta invol^^ed in education* /.There is a chapter on _ 
aKtracurricular activities, but nothing on the ^content of. educatioti* ; In the 

. . ■ ; ' ' ■■■ ■ ■ .■ ■ ■ ■ " ■ ■ . ' ■ -■ \ • 

1983 call for papers for the meeting of Che American Association of Colle^es^ 

.. ■ ; ■•; . . - ^^ ' ' ■ ' - . "■ ' ■ ' ' - - - ■ r - ■ ■ ' *' '-^ . 

for Teacher Ec^ucat^on I "Essential Knowledge for B'^ginning . Educatoris , t^picii ^^ 

^. .. ..... ; . • ■ ^ ,. ■ . . . .-v-r--; - ^ . • . 

ihcluda the evaluation of learning and, tocher evaluation, instructional 
v'planning and manigement , and ' the influence of context . k Content ^knowledge is 
.not listed* Who cares for conteritTA ^This;ls a disturbing^ question, 



^^A ft|w. people do care- For instance, the .Cotifcenc Determihants Project,, ; 
Institute for Research on Teaching, Michigan State University, investigates 
'institutional and aocia.1 inf luences-on teachers V content rdecisi^ris in^^^^^^ 
:ele^eritary ; school mathimatics*v (Beej for exampre^^ Schwille, Porter, Belli, 
Fl^odfin, Freeman, KnappenV KUhs, Schmidt in ; pre as V. Flbden, Forter, Schmidt, 

chmid t « 



. Fre^ah fc .Schwi lle , 1981 ; Fr eeman 'sL Kuhs ,_iEarter_Kn^ppen.,^«riod^|i^i,ts 
S clu/iTl e , Note 1) . Currencly'^ this team of researchers- is^ conduct^ing studies 
at ^ the Is tate , :dis trict, school, iv and classroom level v to f ind \ put , how ! a taM v^and ;/ 

^district .policies influence content taught , as opposed to /theUinfluenaes -pfv - ' ^ 

/-teacher corivict ions and the J opinions of other teachers. ' / ' 
At the same uriiver s i ty , a program 'for tea.cher preparation , *■ bi&}|un^by /Jer e 
Gbnfrejr^.and ? now ■ le4 =by. Glenn Berklieimer ,.*has*-been approved as a, pilot program*. 

Hlfc|bjig£ns^ithv/a^ course 

^:matter4;wtlivrst^^ epi'at^olbgical foundations of four, focal' subject -r.',v, - 

■;:iaafcter^^f::-iThertentat foundation'-of subject-matter knowledge is a- theme ; 
freontinuing through the\progr am.: The student^ reaichirig, component of the ^program 
i^^ls^osuperyise^ vbyv f ac -^in the particular academic content V 

varaasV- 3 '-K"//^- - ^ ^ -- " ' ^- ^ ' 
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why Shbuid toy ona Care 2 T "" ^^ ' ■ ' V " " ' ' ^' . 

^^^^^^ ; . M knowledge. la taaehins»^ knowlidgi entari into pro-* 

fa^^alonai work in a unique Aishioni Knowledge is ^hat Niahlng is about* For 



! teaehars to set in a i^ay that does justiee to this intrinsia eonrieetion, 
need, to. ha^e content knowledge. To 'aequlre, for eKamplej dilivery skills is ^ 
pointless/unless teachers know something they ean deliveri Yet durri&ulum . ^ 
prsetiees and developments in many aE^l leges of eduea&ion and sahobls can be 
irttarpreted as a flight away from eontent . s CurriGula inelude life skills - 
S ueh a s 'ijci t a r p a r d dna 1 c pipiun i,e a t i on Pr e s a rv i aa " work " for t ia eh « s araph'a sizes 
teachifig strategies and skills • ^ Ihasa skills' Bsky be useful, but they do not ' 

- add to the content kno^lpedga that is requited ^or t^aohingi In fadt|\whi€e no 
degree a f mastery of teaching skills can^ovareome ^cks "In ceft^ai^t knowledge i ^ 

.given content knowle^^ge I something can be' taught # . 

The ^ flight away/ trom content in educacion is a flight^ to' che periphery: 
away from 'whit Is essential to the field j to what is of lisiar impor.tpnce' tq 
It* lit this papers I offer cons ideriat ions f .which I -in their lum total * aim at ^ 
advancing content to at least a position of equal rank* Emong the comaonp laces 

,...= *« - - - . * , iW . . ^ . = ■ _ , , - 

of education* JH^^ argument is hierarchical. After discuistng- eont^t ^ 
kno«tiledga as a logical precondition for .teaching*^ I examine Eha yields of ' .. 
different levels and kinds of content knowledge for the wsrk that teachers do* 



> \ ■ , Content Knowledge as ^a' Precondition for Teaehiflg ' 

Green (1971) analyses the activities of teaching in a wiy thae allows one 

to detect and describe*^ this flighty to the pariphary * Under hii first categocy 
vof activities of teach'ingp logical acts^ iSreen subsumes activities such as . 
=explaining , concludingr ,demona;trating.s and% giving reasons. Ihesei logical acts 
.relate to the element bf reasoning in the practice bf teiching* >: His second , 



: category I stratagicaaCSy includes dlicipllnin^^ evaluatingi motivaclngi and 
planning. < These actlvitieis have to do ^ith the direction "and ancouragement ofS^ 
•Students .and the organization of lesaons and elassroou life^ Teaehera. ^Iso - v 
eollect raxlk moneys patrol halls| keep records,^ and consult with parents^ and — 
■specialists^ ^ these he oalls institutional acts » ^ 
^ v^.^ Grfiien admits that Che categories o£ logic&l, s|raAgiej and institutional . 
aetsvare imprecise. One can _ easily coma up with additions to" his lists of h 
teacher activities J andy it may be difficult to^place^ some as pee te of the work /: 
of teachers under 'tliese three headings What is import ar\ls, and helpful abou^ 
Green-s catagor£es. is that they roughly describe wh^t teachers do ^ whil"e mark^ 
ing jout ' clear fy the activities without which taaching can still occur . The . ; ; . 
institutional activities of teachers "are in no way required by "the' qatiira of / 
teaching itself * . There La no inconsistency in the claim that ^teaching! may. go , ^ 
on even w%en the, institutional acts of teaching are not going> on" '5| em^ . 
phasis in the original) , ^ Socrates' did not coliact milk money-. T-hat, however, * 
,;did not make him lass, of ^a: taa-cher* . ' ^ ' . ^ . ' ' V " ' ' 

^ ' ';.'§tratega.c .and logical acts j on. the other hand, are raquired by the nature 
of "teaching-s Teachers whp never explain or ^demonstrate anything^ who neither 
answer' questions nor-dquestion anWwarSy^may ba engaged in some useful activity.^ t 
but * they, do not teach. Classroom life th#t ' shows no evidence of teacher _ v 



planning , in instruction, where" rules, for behavior create no order p and where 
•.teacher interest in pupil larfning is t not^ discernible^ would leave one „ - > - 
;!pus2ledp^ .WhMe■ neither the iBgical^inor the stifategic acts ^erA teaching occur, \ > 

it^is unlikely that teaching is going on » ^ ^ - 

• I 'interpret Green's categories as going from the reentral >to the ^ . ^ ; 

fparlpherai", institufional' acts being "farthest off-center* To revert to what Sb^* 
;?^: *elo8er to the center means to focus on the- logical and stArategic- activities ^v^^ 



of teaching* Thaia aetlvitias^ howeveri pFesuppbse a content on, .whidh thay 

v?',-.-^^ . -" - ■ . ; ."■ 

e^^ berexereised.^ > SeeondV' and' TOffS* impdr^antiyi * the, logicai and stratifegic*; ; 

aetivities of teaehing presuppose sub jegt--maE£er knowledge on the part ,Qf^ ; 

'taafchers*^ , ' ■ ■.. .y^^^ _ ■ . ■' ... V., ' '^^ ." . 

: % I; The following question by a student ^ illustrates this well* As a teacher 

reported . in a s^tudy by LamperC (Note 2) , ' . 

- a. ten year old boy ^sked j^is fourth ^grade, teacher s_ ''Does Dat#raan have 
; eyes?" ' He was wondering ' about his hand.^^he Id compu2:er game that looks 
. ' like a . robot • t "14 uo£ i how does he^;.know if ^my answers ai*e right V- (p . I)* 

The^reacher;; felt that this ^uestion was silly | ihe judged the boy "as not . very 

smart and v worried whether .he could learn what she wquld Vf^each oyer the course 

of the yaar*. Then^ In what Lampert calts the role of teacher .'-as a provider 

of right answers J " she told the child . that ^Dataman was ''yprograamed *" However 

in discussing the inci^^t with other , teachers she* conceded that "she did not 

really know, exactly how the /machine works." (p. W \ 

V Unle ss they : a Ire ady know wha t be ing ,p rog r aimed mi ans> v t o ^ t e 1 r eh i Id r en ' , 
tha t Da tama^ is pr&grammed ^ will noc m su It in an^^ incVea mm of knowledge Bfld • 
understand ing However f 'without understanding thef inward working a^ of Ddtaman 
the jteacher cannot answer student qu&stions in- a. fashion that- promotes 
learn^g* ■ .■ ■ ■ --^-^ ^^^^ ■ ;■■ ' - ". ■• 

P^t - of the meaning of "teaching" ;-is an unders tanEing of .what is to be ' ; 
taught* It would be odd to espect a teacHer to pl/in a lesson ouf 'Sor X : 
iasbancef writing Mpdrts in science and to evaluate related studentv.- ■ 
issignm^nts', while admitting that* the teacher is "ignorant abpufc writing as \ 
fsllias science and does no t*^ understand what student progress in writing ^ 
iclenee\:reports might mea a.^case study of curriculum change, 

!fckiftfteyfj«t^ what:,kind of planning— with what kindsS 

Sireaults — ris to be expected where content knowledge 'ia lacking. Th^ work m 
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tllE&y, *l*3ii^l{iid^^^ vfdr fgradas'! 7-12" took- tw yaarp 

^fte^a h'g(re - is ^iti; final ra&ulti ' .: / " - : ' ' , ' , 

■■[:: .: V * ' '^'^ ''~ ^ '^/.V v'^t' ^ ■■ ■ ■■V"'-"-' 

. The cbmaittM raerabasg did the easiest thing they could do* They simply* ' 
_ ' copied the chapter topics: .into the major ar^as eqlufjin^of thii ^guide o for v \ ' ^ 
; eaeh-.eQursa-^jTOm the primary textbook fbr that eoutsa* (p* ^28)^ ^ v 

Ci±rv^an . laeks^ in taagher praparatxon and ra source i^i tHe re was no significant 

ote^oome of the work of . the science curriculum qoinAittee'c^ Nothing- changed - . 

uifc'Cll "19OT when^ the science sUperyisor from Gary Indiana attended a ^hysieal . 

0teienc6s : St iidy Committee Institute- He, was; enthusiastic abo^^^ physics ,^ 

pr^^gramv'-^ before teachers should use it| they- # -should attend; M /. 

^p^^rQpriate institute." ip* M) 'Diitiou and materials were free and teachfers 

i|ts!£ended; with eagerness » After^this ^substantive exposure, science educatipn ; 



ia^i the Gary vschools started to change- . ^ w ^ - ; ; 

. ■^.".-'^ \ ' ^ "" . " ^ 'f -r ^" ' ' 

V — : "Kant argues in the Critique of Purg^ gteason that it is alreadyv a:^ sign of;; 
yl^»dom to: avo id ^ unreas opab le ; . q^ie st ions and find the ones that are , rea sonab le m . 
go^V ask. vto: this purpose, ; it is someti^B^s necessary to sla^^^ith a statement 
df the obviojus name ly $ tha c t eactter -ae t ivi tfie s e s sent ia 1 to teach ihg > point ' : 
l^a^yond- fihemselyes to some content to^be .taught^— -and known~by th^' teacher . 
IK^^ relationships betwien the.; log^'cal^and strategic actj^vities of ;tea^hing and 
^^OMn^ent knowledge., follow, almost by definition^ Remote hypotheses ™f or . . 
(iX^amplB j that student achievement dependsf oh ,fwhich /one of .the necessary and / : 
i'psr^riant "deve lapmental stages the fcaacher happens tO: be at , on the teacher * s . 
WS^SEtery of taxonomies of isducationaL objerecives, on the formation of teaching 
(iwrV for that matter, l^arn/ng) styles personal to tfier~poi^t?^of_ idiosyncrasy — - 



Jn>^^ tends ,to be stated in less than homely ways # 

OQ^^s idei*^ypj^s%a^^ pertinent-^ example , the "curriculam deficiency hypotheses : .-M^-^.^M-^r 
fil^adaedS^dney^^ of the lEA studies is that the \^y0:ty^^y.4 




may appeal to CJie initiaCes of Various iddologioal oamps.,' Buc they often 

mistakan, midl!eactingy and unnScl&sary .^l^ "^A pspblem with oveAooking th^ obYipufl 

. ' ^ . - - ' ' ' I / ' * * 

isi that" in ;'tl^ attempt to :un^ /and* remedy* axpuzslihg or' unsatisfactory ^ 

state' of affairs, sueh as laek of ttudent - learni-ftgf .Gstitfcifugal tendenci-es are 

liable co^ be- strengthehed| thus creating mere puszlament.'and 4iisatisfactiohi. 

/ . ^^r^ V- ^ % ' / " : ^ ' 

.i ;';:vW^ student "achievement' is disappointingi it is useful to Recall O^at * 
teach ihgr is- conditioal. upon the presence, of « educational cjfntent"iri,'teacher ac-* 



tivities, and that essential activities, of teaching are eondi^ional upon the»i 

content J^now ledge af teachert* If command of conteric is insufficient teacher 

education has, to address lack^ in content knowledge* ^ In* this sensey content 

has priority in teacher education, a'tid teaching* . ^ - - 

If anything is ^O' be f agar ;as a' specif ic preparation^ ^of / ; » 

^ ^teaching, .priority must ber given"^o a l^o^ough grounding in \ 
^ something to t-eMch . * There a'te^ethe^ things which a teaoher 'must 
■ know wall™about children* for instance, and the social-<c^nditions 
V iwhich - shape the.ir lives * , But^socia 1 worker s v ' ; therapis t s ^ and \ ^ . 
juvenile employment of ficers .must, also know , about ^ these things* A ... 
J teacher^ iij 'so far _ as he is concerned; with teach'ing^and. not just - . i 
/ ^therapy,'. .'sOGialigatiottp or advdcii; about r careers v mu^t; have " : v 
; ■ ' mastered something which he ^.can impart to', otherj • Without this he * ' 
^ would .be ;'like an actor who was 'exquisite ly senaitCve to the j " :\- 
^ r^eactionsrcof .an vaudi^ce,.^^^ : ^ 

: i V inflections^ of voice j5 but : who dbrTbne^.thlng^-^o learn his : 

words- (Peters, 1977,; p/ 151) ^ ' J ^ " t-^^ ' T 

Ln the next sect ion ^ I elaborate on the ^lationship of knowledge that is firm 

is well as plentiful to logical and strategic activities of. teaching* 

^ - « * ' ' » , ^^----^^^^^ — " * ^ ^ ^^ - 

- ' • A Firm Grasp of^'Content- . ^ - . 

^ ^ Dewey (1904/1965) arguas thatr teachers ' at their best are observer S/^'and. _ ^ 
lirectora> of the mental life 'of learner^ • , The 'detachment presupposed in this 
role ijiipl:^s a shift of focus from, the teacher ',a self to learners, and what 
ihey are : do ing , imagining, and thinking- As Dewey sa^s, this point is of par^ 
ricular^ importance for teaching in the early grades when students learn how to 



Leara sub jeer matter- On the part ^of the t eschar .it requires an idea of : ' 

■"' " ^ ' .■- • ' •.: '..--A. ..^ .■ .. . ^ .- -. r. :\ . . ..*■ . \ -"i^-^ ' ■. . ■ : . '^"^ : i;TIl. 

lentsl 'life^ ;^ firm grasp of content , ^and a eonfieption^of the -student and the 
fe;lationship::between teacher land leaifner th^t revolves around "content amV 
Learnihg^^ContemppraEy British philosophers share!. this point of ^view (see . > 
iirst, 1974- Oakeshottp 1972 j Peters j 1978) , and Wilson (1^75) ha,s given it ^ 
:he fcllowing -clear expression ' ;v . ^ - • _ : 

- V To be interested in^ education is to* view him 7 , the, student. v s 

pr imar ily;f yas ' a learner g to have in mind %the ■ proce ss and bene fits 
of learning and iindarstanding 4 . themselves rather ? than other 
- goods # *r # * Kid to view* him under other -descriptions only insofar 
. these des^riptios are importantly relevant^co him as a learner* - 

.'^ (p. - 44) ; . ' ^ . ; ; ^ , 

jearning" can be a procesii^ of trial" and ereor . But unless errors are 

A 

-eeogni^edf the data thr ! I^rovider simply pass one by* 

' ' * , '. ^ . - ■ = ■'' . 

Inowledge^ot Learners Heguirer^. Knowledge of Soncent 

^ 'V - --..^ . . - ■- ■ -N- ^ ■ .■ ■ ■ ^ ^ ■. ■■- ■ - , ' - : 

When students seem to miss the point or are eonfused ^ the remedy is 

. , r , . ^ . ^ — . ......^ .-^.^^ . * ..r..^ 

le-ldom just a provision of right answeri. Scudenta.' understandings and 
lisunderstandings nave to be. traced i fathomed^ arid Responded to by^ the teacher 
.0 promote^ learoing. Content kijowledge helps the teacher to see 'what - is the 
oint from the perspective of the learner and- to ifecognize the internal* iogio-:^>^; 
f ;^student questions and answers . Responding, to 'the concepts and lifent'al^^^^^^^v ^^^ 
cti^ities of learners can be a pro'cess^of considerable 'intricacy * It ' 
nvolve^ side^-steppii^g and %'econd-gue.ssirij the resulting, conversational 
^changes can ippesr odd. Davis (1980). analyzes a' pedagogical dialogue 

bserved >y P^e that seems to : come straight : from the Mad Hatter 's tea j^ar^ : 

^ ' " ; " '\ ^ - - _ ■ » • 

(IX The teacher: asks acquest ion, (2) the student mistakenly answers vv". 

- d i f f er e n t qu e st jon , A 3 X ' the teache r * » • identifies the quest ion 

.\ the^student had in mind aqd ^ asks that question, (4) tfie sHudent doea / 

not answer the -quest ion , ju'^t ask^d , but instead revises the answer ' . L: 

. to . the Jir a t ^ que s t i on.* ' . ( p « .j 1 7.8 ) .fe^ * ' - ■ - ■ ^ ^^v^-^^^i^/^^^/X^ 

his exchange is - quite common a^nd useful when students confuse, addition and^^^ 
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fQwltiplieationi it does not leam as strange and elaborate in this context';. 

Teacher I How much is four times four? - * 
Student I Might* . ' - . ^ " 

e . TeaTeTier 1*;^ H^w much Is four plus four? ^ ' : 

Students Kil It should be sixteen, (Davis, 1980, p* 178), 
Teachers' responses to student error require a firm grasp of pertinent 
concepts and ^relations In this instance ^ one usually assume it- In 

Other instances, this is not so, and — under the surface of orderly 
instructional exchanges or progression on work book as^^ignmentS"the mental 
reality of classroom life may be that of the tod Hatter's tea party 

In a classic study of a sixth-grade student, "Benny ,''. Erlwanger (1973) 
showed that the creation and use of- a complicated set of , idiosyncratic 
concepts and rules is consistent with the appearance of student learning- 
Benny's mathematical' world is strange and a bit frightening- Learning 
^;math<^matics is ''a 'wild goose chase' in ^hich he is chasing particular 
answers*'.'- (p.^-l6) And the rules of mathematics, though invented , work like ' _ . 
;m4gie 'because the ans^rs dne gets from apply irtg these ^rules can be expressed 
dnf dif ferent^#ways, 'which thl^ they "rff differant^^^^ t^t 
s a^e "' (p. 18)- '^ Be nhy p r dg r e s s edv a s one b f ' the best pup i 1 s i th rough p r ogra^e 
exercises in adding fractions ; and rinilt ip lying, decimals:! he typ^^ , 
answers right * But dn his hab^ifis^ of . leam views of sub ject matt^^^ 

arbitrary ni les ra ther than' reagdns were dominant « Neve'ttKalfess , Benny ' s - -. 
system of rules "inflexible knd vwrongheaded-^as certified as achievement. , 

Evidence on student conceptions and misconceptions - is aecruinR feir-^ — — ^ 



different subject areas and .age^ -levels- (Nov ick 4 l^ssbaum, 197S| Nussbaum; 
-^1979 i^Timir, Gal-Choppin, kusginovitz , 1981) • Whether one calls thas^^ * 
^eognitiye .Structures ''frames, 'V^ a Davis does, or "schemata" in the language of 



cognitive seiance, ^derson's (1977) obiarvations ^old and have imp licat ions 

for Ceaohing and taaehar preparation i 

the "schamaca by which studants assimilate thait^ lessons may not be the 
onas ear^ifiad by some discipline or othar* Thxm faefc can easily asoape 
- =^ detection sinpa tha student will oftan be abla to repaat sagmants of tha 7 
text a|id lactura avan though he/she under stands tham in tarms o£ an 
incorrect, incpmpleta, or inconsistant framework., bdead^ students may ^ 
davafop spacializad framaworks for maintaining tha particular idantity of 
lasson matarial in ordat to cope with tha damand, for veridical 
reproductidns (p- .429) ^ ' - 

^ ^ ' # • ^ ^ . 

Erlwangar (1973) as wall as Ijam|^rt (Note 2) point out that what is involved. 

in padagoglcal responses to children's, thinking is mora' than a changa of 

taaehar behavior* Both authors stress that taachars ' attention to the child 

as a thitiker requiras a ^changa in rola eoneapt^^* Hie teaoher as a "provider 

of right answers" changas to a person intent on understanding and directing 

the mantal life of students* Erlwangar, in particular f would like this mantal 

lifa to ba of m kind that enables tha laarnar to partjcipata with othars in 

tha axparianca of mathematics as a particular form of tha life of the mind. 

Knowladga Lagitlmatas Taaehar Aiithority , - . , 

Tha tarm "dreativa spalling is somatimas usad to dascriba daviations from 
accaptad usage* No^oubt. many spalling errors show cra^tiva B|indg_ a^^ 
The point of. teaching, especially in tha alamantary grades, li, howavar, not' 
^tha cult of idiosynccasy, but the induction into frames of referenee with 
standards for What is appropriata, true, arid right* Tha co^on stock of , 
reason contains, for axampla, historical lore, alfmantai^- arithmetic f and the 
Go Iden 1^ le , a ^^^j^' 11 as tha basics of g ratnmar and _s p a>l 1 ing « . It^ia^equal ly^-^=^^ 



removed from idiosyncratic rules and uatutorad ballafs and the alternative, 
specialized cpncaptlons of thaorists* Evan at this lavali the life of reason 
is in an important sense impatsonal | it is intarsub jactivaly rather than 
subjectively validated. *^ expaiision^of ^ihe common stock of raason^nd 
conceptual change within it coma when individuals know what thay ara doing and 



are not arbitrary in their deviations. 

* Partnership in undera tanding presupposas mutual reapect and a real 
interest in the thought processes of others. However, in the classroom, 
ceachere m^m Bfi authority, ^ They determine what ia to count as an appropriate 

assumption and which answers or rules are. to be discounted- as wrongs Thus 

............. . .. I ^ ^ ^- . ^ ^ _ ^ 

they'have not only ""social control^ but epistemic control as^ well , 

Unfortunately*, tedehers aet with authority, whether or not they a^re an 

.authority on subjeet matter* It is unlikely that yQungsters will be able to 

distiTiguish between social and epistemie control—or , if they do, that they . 

can act on this distinction--^even where the latter is exercised, not by right, 

but by power (see Treeman, Note 3)* 

The merger between social and epistemie authority in schools makes ^now= 

ledge to the best of 'the teacher's capacity, again, a requirement with moral 

dimensions, I have discussed pedagogical responses to student error. But 

student, inventive ne as that ia not wrongheaded must not be penalised pimply 

because it deviates from^ the teacher's way of arriving at a sol^ution, or th^^. 

result a and procedures laid out in the tesatbook- Where teacher authority is 



legit imate and exercised to benefit the student as a learner, it rests on a 
thorough grounding in' something to teach. 

Dewey (1904/1965) held that the "delicate and far- reaching matter of in^ 
tellectual responsibility" (p. 147) is too frequently ignored by the teachings 
profession. This concern bears restatements The teacher's experience, 
thoughtfuiry expldred, can yield knowledge and insight that can help in — 

_ ■- ■ - - - , ^ ^ . . * ■ . ■ 

teaching and understanding childTen^s" thinking. However, ^no f mount of 



reflectioni observatidn of studeMs, general information, and personal ^ ^ 
experienee can overcpme lacks of knowledge in areas such aa mathematics ^ and 
chemistry* On the other Hand, contend knowledge delimits tfie significance^ of 
manpgepient coneerna and affecta the vary occurrence of mahagement problems » 
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Given Content Knowledge^ Management froblems May Disappear 

Knav^ing something allows ua to go ahead and teach it | and knowing a ,sub= 
ject thoroughly means to be mentally organised about it and well praparad t'Q 
taach it in a genaral way. Getting ready to teach a lerton means to think 
about what taacher and studants will be doing—in substanea, grouping, 
sequencej and so fo^thp And having yoangsters do thittgs in raasonable oi'der 
=^^f44=T 'f^-| , ^f-^ y-o 5 nRf r'^rf f aglfg^ Tf the teacher preas aa ^forward to n ew 



content or respondf with care to student understandings • ceacher and students 
will be. busy enough with teaching and learning- Under normal cireumstance'a, 
ianagement 'is nested in instruction and requires no separate techniquas. 

The occurrence and severity of manageraent problems depend on what the 
teacher believes ^o-hm the point of classroom life and that belief, in turn, 
^ is often shaped by the\dagree and assurance of . teachera ' consent knowledge. 
Sheer lacks of content knowledge will be a powerful factor in predisposing 
teachers towatd- a. process view -of classrobm l£fef while thorough knowledge in 
itself :may tip the conceptual scale in favor of. studerit leaning* if learning 

isV seen as the practical end of teacher and student activities j 

questions and remarks that show engagement 5 bewilderment i and thought fulness . 
will be taken by the teacher as instructional oCGasions* When we look at the - 
child as a learner, there is ho independent value in order, prompt obedience, 
and taking t&rns* ^ But it process is a primary cbneern, "teachable moments" ^ 
may go unrecognised or be tackled as challenges to teacher authority . Thus, 
some management "^problems are made | they appear due to teacher coficeptions 
; abLour the nature of school work and lacks ofc content knowledge. Of course, 
Cl^arning conciptlons of- classr'oom„liffe_. al one w on ' t , d^ theoob^.^ For their 
' raaliWa^4pn they, depend on^^ teach^^ capacity to act on them—on 

content knowledge that ir deep and abundant- 
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' ^ Smith and Anderson (Note 4) have found that procedwe is a key catagory 
as teacher a interpret currica,lura guides in science* ^ ^e 18 fifth— grade . = 
teachers they studied constructed "story lines" from textbooks | "For many 
teachers this story line is primarily procedural in nature i a chapter is 
Chought of as a sequence "&f pages to be read or activities to be' done" Cp«. 
17). The learning goals of activitl.es often becoma invisible when activities 
are edited and re--arranged Co accpmmodate procedural considerations. > 

Anderson (NoEe 5) idancified a matching phenomenon in the thinking of 
f irst^graders about school work* ^irty-^two students were observed as they * 
completed their seatwork assignments* These children understood their work in 
terms of content coverage rather than laar.ning* to the spot interviews docu*^ 
ment this phenomenonf what follows are excerpts I 

Researctieri Tell me "about, this work you're doing (as student is working 

in math wbrkbook**) - . \. > 

-- - ^ \ " =^ " - ^ 

Student I This is my, math. I almost done with\a unit! Chilyr two more^ 
pages* (Said with eKcitciaent) \ . / . 

Risaarpher I Wha t was this unit about ? - # 

- ~s ^ " ' ' ^ - " - ■ ■- - ' • .- • • 

S. ^ ' ^_ ^ ^ ^ =, ' - ----- 

Scudent J "Well, when it 's done I get to take it home* - 

Researcher; What were you learning about when you did this unit? 

Student : (brief pause, slightly pUEEled expression) Oh> / 1 learned .how 
to work hard- * \ : ^ 

The fbllowing exchange occurred with several students I 

Eesearcheri What are 'you learning about when. you do^this page? - 

- ' Student I (shrugs) ,1 don't know* / ^ - 

V Re sear char i Wiy did the teacher give J^ou this page to do? 

- Student I This is just our (said as if the question seemed very 

odd*') (toderson. Note 5, pp* 8-9) 

The researehars report that teacher presentatidns to these first-graders 

focused primarily on procedure ^nd rarely touched on the content-related 



aspects of asaignmants- -Thair hypofchasisj namely* that atudants ' parceptiQas 
of the point of their work may be related to the in format ion they raceiva from 
^aachers about it^ is supported by the findings of Smith and toderaon (Note 4) 
regarding teachers' procedural reconstruction of science textg- 

During ins true t ion, the surface responsas o£ tftAchars ^^ho have "learaing'" 
as oppQsed to "process" views of. classroom life may look similar- &it it is 
likelyr chat the banc of thoughts during and afteir. teaching wiM. ba affected by 



differences in the conception of the point of teacher and student work*^ Forj 
LwhUet^lacks- of subject matter preparation or a concern for the robustness of a 
reason , pay make teacher responses to "teachable moments" minimal under both 
conceptions s a process or management view of teaching will give the teacher a 
sense of success and accomplishment where interruptions^-^hatever their source 
and pptencial— --have, been contained or suppras^sed in the flow of activities- 
Howaver^ the teacher who has- a learning view of classrobm\ife will be more 
rikely, to see where teacher action falls ^short^of p'roAoting student 'lemrningi 
and less likely to develop a. sense of success ^nd accomplishment^ that i^ some- 
what deceptive-^ ' ^ . " • ^ 

Where teacher thinking during instruction is problem-oriented |,see 
HDrine-Dershaimar, Note.6)| fiecisions that take instructional difficulties 



.— Tirii^sp observations a^e supported by . research on elementary^level mathe^ 
matics lessons Shrpyets Not^ .8)" aftd tiy findings from studies C Peterson j MarXf 
^ Clarki ;197S| Zahorik, 1970)' tha^ link teachers * planning to subsequent - 
instruction* Shroyer found th^t of the three teachers she studied the teacher 
who was most - concerhed.' about promotihg- pupil understanding /did the most ^ 
eKploiting of "teachable moments^ '^^ and the .teacher ^who was, most bqund to 
lesson plans and to obtaining correct answers to preset questions did the most 
avoiding* The larger studies of teacher planning cited indicatej ; among' bther^^ 
things, that teachers who planned thoroughly but .perhaps oyer ly rigidly', wer'a^^^^ 
less senkitiye to^, pupil needs and less likely to 'encourage or %deyelop pupils ' 
ideas than teachers who were less rigid or more coraprehansive in their 
planning- ; ^ - s - . 



into aecount ara often poatponad- ^Ihey may not be made in flight, but then 
thay are not made" bj- flight aither. ^ ' 

Given that teacher approachea to claasroom life authoritativaly influence 
students' beliefs about ita..ppintf it can 'furthei'more be argued that data 
.^which do-np|: fit teaeheE ^oneeptions-ara riot only liabla^^ by, 
but are leeii likely to be forthco^ in the first place* . llia^ffectLOf„^^^^ 



thaaa eociGeptual trapa may be particularJLy unfortunate for low achlavars. 
Andaraon (Nopa 55 aiialyaad the atrategiea of low achieving , studeata as they 
compla?tad difficalt asdisnmanta | aha believea tha t the following condieiona 
* detract from content learning and the davelopment of akilla in learning to 
learns 

First, low achievarc C^r anyone , but it fiappens ^oat frequently to them) 
- are given work that is not mmmy enough for them to do quickly, 
automatic ally, and with a blear aanse of whether they are correct . 
Second J, thaaa aasignment^ ara given in a setting where wotking 
independently and finishing in. the tiaa allotted im valued and encouraged 
by the teachar* Our present hypothesis is that when theaa two conditiohs 
are frequent; atudants do^ not learn to. aak whether their work makea aanse 
to them. ^Hoimvert they develop other atrategtea that allow thest i^^^ 
^ij^^'S^ ^^^^ ^f^^F®^'^^^ fintahed,^ Cp»,ll).' - — t r^^: ^ ~ 

'- LqW: '^achievers ;rare ffl likely than high achievers to fini theraaelvas with 
-asaignmants that are difficult for them and leas likely to axpect thair-^vork 
to make aajnsrs* But the rewarda for daveloping atrategtas in getting wvirk 
done, anyhow, are clear, with predictable effects: on student: learning* r / 

Two different claima have been Mde ao far in this argumant* Firsts con- 
tent knowledge has some payoffs for the logical and strategic activities of 
teaching, while training people in the mo va a of teaching does not teach them 
ita eontant* Second, knowledge and undaratanding' are distinctive pointJ of :^ 
teacher and atidant work* If the first claim is conceded, the route to teach- 
ing strategies and' managemf nt skilla through content knowledge is, reasoriable 
because it is economical* . Given the limited time available for the education * 
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of teachers, this point is importanC. If the second claim is grantad, the 
route through content is desirable because it maintains , maybe restores j the 
proper attention of teaohers and teacher educators to educational content and 
student learnisg* -Oakeshott (1972) lists teaching .activities in mingled pro^ 
fusion to highlight this relationships 



Thus, teaching is a variegatad activity which-may include hinting, sug-"^ 
-geatlngf urging i coaxing , encouragitigs -guiditigf pointing out j conversihg, 
instructing, informing, narrating, lecturing, demonsCrating, exercising, 
"testing, aKamining, criti^ing, corracting, tutoring, drilling and so on~ 
everything, indeed, which does not belie t^ engagement to impart an 
understanding- Cpp-- 25^26) ' . , . 

In what follows, I will advance a third' claim. It links knowledge about 
ktiowledge to a particular form of classroom life and a species of padagogical 
knpwledge. ' , - . . - / 

- l^ttlttg Go of Certainty ^ * 

Why does thun3¥ir:--foIlbw lightning? Why does Johnny al^ys hit Mary? ^ 
Teachers who attempt COs answer such qliest-io^ in ways that are satisfactory tQ 
thediselves, while being clear and understandable to their ^injdimtt'4fe, benefit 
greatly "from schol'Srship (Scheffle^, 196S)i" litis, is the case notion ly beeauSr 
-scholarship lands depth and "Hiarity to their answers, but because scholarship 
-brings awareness of ^the fact that groups of phenomena can be understood, andi - 
indeed, perceived in different ways. If not always appropriate as a>SQurea of 
' instructional eontant, learned uncertainty is' a, padagogical asset* It helps 
the teacher to^' look arid to 1 is ten In as imp le and d ir ac t ^ f ash ion ^ and.^wi thou t 
an; apistjemic arrogance /for which the history of science giyss no warrants* 

The knoi#ledge that allows teacharg to coma up with answers that they find 
compaliing to tKemsalves is the knowledga that opens the. door to uncertainty. ^ 
It , makes a relationship of equal respect between taaeher and learner possible, 
•Hawkins (l974y"V€i:tes an m%mtiplBr^in.i:p0pdti'r^ ; , = 
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. One q£ the nicest atortea of tbtf kind that I know comes from a ^uQS 
^physiciat friend who was very learned . • . ?^wife was aaking him to 
explain aomething to her about two coupled penduluma* -He saidj "Wellj 
now/ you can see -that there's a conversion of ^ * * Weltj there 'a teally 
a consarvction of angle here-" "^Sha looked tip at, him. "Well|i , you aee * in 
the transfer of energy from one pendulum to the othar there is * * 
^nd so on and so on* And she S'aid, "Nof I don't, maan that. 1 want you 
to totice this and te^ll me what's happening," Finally, he looked: at tha 
jjenduluma and ha saw what„ah% wraa asking- Ea looked at it ^ and _he looked 
at bar , and ha grjjined And_said^i!Walif^I^k but—^l— 
Hon - 1 understand it either-" Ihis confesaioaf W'ung from a potantial 
taacharf I've always "valiiad vary much- It proves that wa^ra all m it 
together* (p. 62) ^ ^ ' . ^ 

Taachers and atudents can m^et on the conmon ground of uncer^tAinty- But 

undartainty cornea in leat'ned and untutored varsiona- In the Republic y ' 

' Socrataa leada'— ^with a good deal of guila— ^a group of adults to a commony 

raaaoned undarstanding of tha ideal structure of aociety- But Socratea ' 

trueat teaching cornea at the artdj when ha teaaas tha people who hava bacoma 

his 'foliowars with a line th-nt amounta to aaying "Yasj it ia thug* But is it 



In teachingj the aim ia "to give the child reason" C Duckworth y' Note 7X- 

I see it , this meana , to traaf youngsters as peraons with a mind >nd ^o . 

-teach them with a *will*/^ In reapectin^ the mantal integrity and force of -v^;- 

childrani one honors thair quest for undarstanding* And their underatandings 

need not be about matters that arp innocaouaf vapid, and^riviala Banalitiea 

"about the homey than tha friendly postman and trashmanf then^ thejionmuni * 

iP ' - ' " ' ■ ■ "'.^J _ 

" " l ' ' ^ - \ . . * - . ^ . 

* # a re J ^ poor way to compact a with tha child's own dramas and my star ias^' 

(Brunar, 1968j p.;i60)* Qs^a 'ildo Battalhaim^i-Zelan, ; 1982; Thbmas 

(198i)V the chairman of^tKe board ofJ tha Scientifta/ Instituta for .^blic V 

Infaraation guggeata ' ^ / ■ - ^ = " .: 

thafcocha introductory coursea in sclance^ at all levels. from grade school 
through^ CO Ilega I be radically reviaed . * • * At the oui^aetf before ^^"of' 
tha fundamentals , teach the still imponderable ■pu^zlas o f^cosma^iogy^ _ 



Dascribe asN^learly as possiblaj fcpr the youngest minds that there are 
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some things going on in tKe univetie that lie still beyond cpmprehensidn, - ■ 
and make it plain howtlittle is knovm'. ' . 

Do not teach that biology is 'a useful and perhaps profitable 
^ ^ science ieach^ instead that there are atructures squirming inside eactu 
of our cells that provide all the energy for living- Essentially foreign 
creatureSf these lineal descendants of bacte^a were ^brought' in for sym^ 
biotic living a billion or so yemrs ago. Teach th^m da not have the 
. ghost of an idea how they got there, where 'they came from- Cp- 91) 

— Teachers interact^ith students^ as~the^f irst^^and bften odly rep^sentafiives of 

" thg l^fe of the mind* ^ The empirical fact tlfet different sorts of content are 

/taught at different levels of schpoling Cesg#| learning about uncertainty and^ 

the— ooncepfeu a 1- f oa nda^-ons=^ f 4tnowledge oeciirs^ primarily at the doctoral 

level) amounts to a radical equity problem in the distribution of educational 

opportunities (Bernstein^ 1975| Ifeyer, 1980)* / 

Respect for Student Integrity . " ' ' . , ^' 

From the point o.f viei^ of tjieory of knowledge, theira is a we^H and a 
' strong version of the principle of respect for student 'integrity (Patriei 



1981) , j The Strong versionxcasts all" kngwledge claims as iti prxnelple . ofi a 
pat I Niels Bohr was just fond of his dpinions about atoms. However ^ as Petrie 
points out, ''it might be urged that .most if not all of the tim^i the reasons " 
conlained in the disciprines are simply better than the student"' s reasoni" Cp. 
29). The weaker version of the -principle of .respect foir student-integrity 
that is argued heire. requires that students ,\^ike anyone else, be treated and . 
regarded as the . potential source of . thoughts knd be^ that make 'sense- ; 

■TK is equality of respect . does\ not commit the teaser to a relativistid stance 
that reduces what is true or right to; whatever youngsters happen to believe 
in, thus depriving" them, of the. benefits to f accumulated knowledge and good 
sense (see Kohlberg Bt toypr, 1972). - v : 

• - 3 " r ■ ■ ■ ■ ' . . ' . ■ ^ ■ ■ 3 " '- . ■ '■ ■ - 

It. Is crucial to understand. that lacks of factual or conceptual contyol 



over subject matter can lead the teacher to an uncoasciqus application or a 



conscious andnrsement of tha troubleaome sCron^ varslon of the 'priueipla of 

studant integrity. 1* bthanal Smith (1972) givas an example iw point* During 

. a,%iDlogy= laaeon tha question came up how *'thoroughbrad" could^be da£inad| * 

Ona of the pupils insisted ^hat hie definition waa true and that all the 
others %era' false | "A thproughbred race horsa .is a flat raea horse origi^v 
nating in Englandj"'he said- After some diseus^ionf an obsarvar in tha^ 
room asked if the following would-be aceepta^lei "a flat r^ee horse . 
. _^ " originating in;^Engiand we choose to call a thdroughbred * " The pupil 

t ^p lied, "No i you do not. cMoje to call h^im^^a- thoroughbrad- l^at is what 
ha is." (p. "128) '- : ^ \. ^ ' r 



Students ^onfti sad definitions with facts | - they ident^ified statements about^ 

^- - - y ' ' — = ^^^^^^1 — ^ ^ - - ' — I — 

words with statements about the .world* ^e teacher did not know the meaning ^ 
of "definition" and did not correct this misconception- ^ ^ 

Hi St eking definitions and olassif i^ation s chafes as simp4e statements of . 
facts has repercussd^ns in soaial perceptions Terms such as "angora babbit" 
and, "thoroughbrad racehorse" ara^ logically equivalent to _tarap ph^^ 
people as members of groups' that are. seen as different in society- Bias in 
Matters of qlassf s ex i .culture or r^cavis impossible to combat unless people 
understand the conventional and valuative aspects of ^terms 'such as "girl'i and 
"boy" or "poverty =strieWa^" and "advantaged-" Such worfls do not just describe 
what is the case, but they maka a ease that imp Lies hypotheses and :^ 
prescriptions about, the .different behaviors and \characteris^cs^pf members of 
^socwl groups* ^ * ^ ' \: ' ' 

J Teachers have civ^ic responsibilities which they can take on to the extent 

that they are educated ,par sons # As the' history of science and ^ the theory of 
ktiowledge showi even istatements abotit the World describe facts as ws. Imow 
them I and are dpan t o rev i s ion on the b a s is of new e v idence and a 1 1 erna t ive 
ways of seeing things.^ 
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"Flaxlblg ContrQl of Subject Jnatter ^ ■ ' 

Where knowledge is well understood it will not be confused with the 

cofliforta of sett lad opinion. Know^dge abjQut how and why a set of ^ 

propositions comes to be ealled knpwj.edge encourages the willingness, to be 

surprised by new evidence CSeheffle^ 1977)* l^e history and -theory of 

knowledge can shape teachers ' "dispom.tions so that thoughts and beliefs tae 

entertained seriouslyf but as hypotheses held 'lightly- ^e mobility of 

teacher concept ion s^-more than their logicality i clarityi ari^f to a cert ain 

ekcentj their truth-^is'a safeguard of thought that is free to live up ^to the 

coimitments of teaching (see Brophy & Good, 1974) # Ic is here that the 

- - • ' ' . ^ *■ ^ . 

subject-matter expert pure and simple and the teacher part company-^ for, ^ 

although mobility as a habit of mind is Central to the, work of bothi the point 

.^^ ■ " -- ~ ^ ^ _ - " if ^ • 

of-this-mobility marks out different enterprises (Wilson, 197.5* Gustin, Note 

,9j. Md though conmunicat ion is central to what '^scientists as well as/ , 

classroom teachers, do? their principal audiences can be distinguished as 

universal s often remote in time and place, versus concrete, particularf mnd^ - 

inesCLftp^hly there* \ J ^ w - _ 

Scientists, mathematician's and poets sttive toward integration aj^ : 

parsimony in doing things with . symbols so that they can approximate more j 

closely what is true aHd beautiful. Teachers, strive toward clarity in order 

to increase knowledge and understahding in youngsters* A great part of the 

^ difficulty rests with mastery of subject matter,- But another part lies in the 

difficulty of understanding and eoTmunicating with other minds ^^inds of 

people divided from the teacher, certainly by age,, and often by sex, race, 

- culture, and language (Solt is, 1981)'. In, his classic book on teaching, -Highet 
. i ..■ ^ ....... , -■ - ■ . . \. ._ , - . ? 

(19.66) ."eiar if ies what taachers hav.e; to 'think about if . their aim is to sive_ 

students- 'reason I ■ • .,: ^ ■'. 
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You must tkink, not vhat you knoWs but what they do not- know | not what 
^ you find hard, but what they will find hard| then,, after putting youraal 
. - inside their minds, obstinate or puzzled, groping or mistaken as. they^ 
are, axplain what they need to learn, (p. 280) ' 

•nia pursuit of student achiavement often results in s imp li fixation given "the 
sense of 'pruning' or 'stepping ,doTO to a lower level*" <Kirseh, 1976), 
Teaching that does not dilute or distort knowledge from the diseipllhes while 
reaehing a variety of students requires a wide- and theoretically \ ^ 

differentiated knowledge of. subject matter* rnis flexible understanding can 
~prdvrde^ multiple entry points for students who differ in outlook and - ^ " 

capacities Csee Hawkins, Note lOf for geomMry, Vollrath, 1976| for physics, 
. Karpliis, itete 11). ^ . ^ " . V 

In learn itig, ontogeny sometLmas is phiiogenyi .Wiat iniividuals learn or 
unlearn may rapeafr episodes of growth and conceptual change in the co^oii ; 
stock of reason- As research on sub ject=-matter spacific7>iitudent conceptions 
has shown (Nov iQk h Iftirsbaum, 1978| N^ssbaum, 1979^ Tamir, Gal-Choppin, 
Ifeissinovit^, 1981) , 'youngsters are divided and creative -it^ their beliefs 
^bout, for* eKample,L the nature of matter (e*g., continuous versus ^ 
particulata), the earth as' a cosrai^ body^Ce.g^, flat versus spher ical) ,^ or the 
principle of Xifa (e.g., animism vsi biological attributaa' such as nutritibn 
and reproduction) . History does, of course, neither necessarily nor 
COTp\ately rapeat itself, But the evolution of scierfc^ific undeVstanding in 
general and the history of; the disciplinas provide the teachar with a * _ 

cpllection of eKmmples of conceptual change* tod^ ♦ : V 

^ ' . > ■ " ' -r 

by looking both. at individuals * cognitive Schemes and how they have 
developed and at the davelopmant /of intellactual disciplries we'my be / 
V able; to see the crucial points of ecmceptual .change, compare them ^and sea 
-how they might justifiably be made congruent #X Pet fcie, 1976, p, 129). " 

In teaching, rgguif e ments f or the dap^h and rtiraadth of^ content knowladga sKide 



into moral imperatives* 



Tellins the Sto^y of Knowledge * ' ' 

Telling thn story of know^ledgrf^^ is to give aceo^Lnt of howiknowledga 
comes «into, being I it ia to ' veal the wys and means of coming" to knowledge 
that lie eoncealed in knowledge as in end result. Telling a story is * , J 
associacad with a power fuj. pedagogy! it oieana to include =the/dimeni ions of - / 
time and ^chEnge an4> with that i of variation and choiee^ ^e story of ^ , 
^knowledge shows to 8oth teachers and students that great scholars in other 

f ' - . . .1 ■ . ■ . 

ages have thought in ways' that, we now dismiss j ^too readily , . as childish- Ihus 



astronotflers have written' a sound and enchanting curricuium for children 

erganrzed Tiistorieally around thtmes like "Charting the Universe" and "The 

Universe in Motion |"_ the latter theme / . ^ ^_ 

centers bn accounting for coimon observations; like ^e daily appay'eafe 
motion of the sun, msonf and stars, and most particularly the apparent . _ 
motion of the 'plmnets* We eraBark" in considerable detail mbout geocentric 
and heliocentric models of the solar system and point out that in the 
seventeenth* century^ the finest observational a^'tronomerp , like ^T^chOy 
preferred, the geocentric madel« A few? with exactly the same data at the 
same timey . preferred the 'heliocentric - = (Atkinj Note 12, pp* 6^7)^ ^ 

Here the point ia not so much the parEllelism between. the growth and change of 

knowledge in a domain of enquiry and donceptual change in children, but the 

..fact - that data alone caji t ,tell a story- ' ^ 

- No one 1 i V g s in re a llb^y . Pe ople th ink a nd ac t by p er ce p t ion s and i n t en^ 

tions that construe and reach beyond the inmiedlately given. Schooled imagijja- 

tipn is disciplined imaginaC ion • But ? schools can be places where tl>e ^ 

discipline of thqught can be liberating'. Initiation into* the history and ; 

theory of knowledge helps. teachera and students to see the human mind at work^ 

shmping itfelf, and the conditions of it's existence * 'Riis knowledge , brings , • 

-with it the ut^er standing that freedom is one part of the human eondition, 

while tb^^other part is determination* Every stfident has the right to be 



initiatedginto what is baffling- about, th^^ social and natural world: the 
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sunset, the ocean, family life, and the. social organization of . labor. 
Epistamology 5 ethics, and padagogy converge ii^ content* 

' Sutnmary and Conclusions. ^ ' ■ - 

In th 1 s h ier ar ch i c k 1 argumant , I h a v e eKkmine d the p 1 a ca o f c bo t ^ n t know- 

ledge in teaching, such as' it logically is, and such as it could and should 

^. 0 - . ^ ' - ' ' 

be- Content knowledge xs a logical praconditiori for the activities of 

. " : . ^ * 

taachingj without it| teacher activities such as asking questions or planning 

lessons hang altoge^ther in the air- Ihis reminder about the meaning of the 

term "teaching"^. does not set minimal or desirable lavels of content knowl^ge- 



It simply clarifies the intrinsic connection between content knowledge, and. 

teaching as a distinctive, form of professional work, 

. - ■ ' - - * ' - - * ■ " ^ .- 

T " ' When we consider^ under what conditions a teacher can legitimately ba the 

intellectual leader of a group, we find that a firm grasp ot content and abun- 
dant; knowledge are required. Lacks in the depth and assurance of teachers' 
content knowledge can act as conceptual and behavioral traps that lead 
teachers arid students away' from". education to ou,tward forms of achievement, 
misconceptions,' and procedural concerns* - - - ^ -^^ 



* Studies in research on teaching suggest that the teachers ' drientation 

^toward matters of process affects students" opportunities to learn di^'ectly 

- ' :^ ; \ . ■■■■■ ■■ : 

through teacher behavior and, indirectly, through shaping student conceptions 
of thie nature of school work- There is some evidence for the notion that 
teacher orientation toward process may come by default (i-a*j that it stems v' 

' from lack of content: knowledge)- But an orientation toward process as opposed 
to content can. also ba an expression of teacher belief s CCarew S Lightfoot, 
11979)^ Here a straight for responsible action requires that . 

^yiwti^e teachers ^ gain a historical and personal sources of their; 
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beliefs f and of any empirical ^and eonceptual consequences for studantH that 
these beliefs might have* ^ ^ . ' ■ 

If we do not wapt to miss the practical and ethical mark of teachingf the 
idea of teaahers ' intellectual responsibility has to be taken seriously . But 

. . j ^ ... _ ^ 

for teachers 5 factual and conceptual contro^l of content is not enough- The 



firm grasp of ^subject matter has ^ to be relaxed to allow for its pedagogical or 
"fluid" conCrolt that is J "the extent to whieh^ the teacher holds knowledge 
flexibly arid easily, incorporating new or conflicting inforination, tolerating 
rd'iss'bnance and ambiguity, and keeping the door open to alternate points of 
^Xe^ ' t ( Jo y c e & Ha r o o t u n i a n ^ 19ff7| p* 405. 

Given the pedagogical requirement for fleKible control of subject matter, 
kjiowledge of epistemology and history of science is a specific "preparation for 
teaching* Content knowledge of this kind anC at this "level deepens 
understanding o^.knowledge and subject mac tar, encourages the mobility of 
teacher conceptions atid yields pedagogical knowledge in the form of multiple 
and f luid\conceptions * ^ It . also concributes to a form of classroom life in 
which all participants are seen an^ treated was the potential source of 



thoughts *and actions that makes sense* Thus, as the stringency of content^ 
knowledge requiremerits is^ increased i the yields of content knowledg^e" for 
teaching are increased and diversifiertf Content knowledge lands substance, 
strengthf and rightness to the activities of teaching* \ 

So W hat Follows ? 

' " • i . . -. • • _ ' 

It is no good having teachers who are ill— informed • Few people will dis^ 

agree with this* But act on this simple insight, it is necessary to look 

disjpassionat^ly at ^ belief s and ins tl^tutional realities that dilute or n^^rowd - 

out content -'in teacher education and teaching* ' 
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The fascination of educators with things and techniques is troublesome , 
no less so than unexamined beliefs in "learning by doings" and the unreal 
goals that seem to come with the territory^t The philosophy and 'social 
sciences of aducation compass much that is dry theory and energetic folly. 



Thus I submit three pleas for discussion. 

No more learning by. doing . Student or practice teaching should either be 
dispensed with as a frill Cpnd an often misaducativa one at that), or be , 
institutionalised in earnest after graduation. In this case, sub jec t^a tter 
experts should supervise all beginning teachers^ regardless" of levels of 
..^a£hoo,l,ins.^,...^^_a tans wi c^^ts emp fTaFts" 

^n-knowledge and appropriate action in the face of uncertainty (Coser, 1979| 
Fox, 1957)* ^ ; , ' ' ^ ' 

Use all time allotted to eonventional forms of classrbo'm induction for the 
study of the history and conceptual foundatins of a specialLHed academic 
subjact* 

, No more soap operas in learning to teach . It is not evident that"%mivar- 
sity curri^fu la ought to reflect the problems of new professionals or be gaared ^ 



toward- the psychological adjustment of beginners* In taking on the teacher 
rolaj transitional protleras are normal and should not be made much of. People 
. who have fantasias abotit their effects as teachers pr who cannot settle down 
to do their work with the necessary persistence and attack shoufc not become 
teachers* Instead of interpersonal skills and pareht-^teaeher relations, taach 
about the subjact -matter specific eoneeptions and misconcapt ions of learners* 

' More insplrat ioria 1 education . The teacher's calling a dignicy* It' 
requires a good mind and heart and a s^nse of obiigation/ T^a teacher's, work - 
'gives people access to the life of the mind* Don't be afraid to tell future 
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teachers so* InsCead of so*-cat led educational theories and the foundations of 
education J Cet them stud^" the lives of people who took teaching seriously* 

None of this is surprising- But "for the requisite mik of sophistication 
and conmon sense; we will have to draw on sourees outside of schools and eol= 



leges of eduaation- 
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